Bladder cancer (BCa) is one of the most prominent causes of cancer-related death. It is a multifactorial disease caused by a complex interaction between environmental and genetic factors. Pro-and anti-inflammatory cytokine may have a significant role in this malignancy. Polymorphisms in the promoter region of some cytokine genes can influence the gene expression of these cytokines.
INTRODUCTION
Bladder cancer is the most common cancer of the urinary tract and is the fourth most commonly diagnosed malignancy in men in the United States. It is now commonly accepted that the cause of bladder cancer is the multi-factorial interaction of environmental triggers with genetic susceptibility (1) .
The prognosis of cancer is mainly affected by the cancer type, histological characteristics, tumor stage and therapy. Early diagnosis and accurate prognosis prediction is very necessary for cancer patients.
Inflammation has a strong association with cancer progression because malignant cells are promoted by the inflammatory cytokines in a microenvironment are to be highly proliferative (2) . It has been suggested that the imbalance of immune system of the host might affect the generation of diseases, including cancers (3, 4) .
TNF-α is a multifunctional, pro-inflammatory cytokine, which has various functions and is pivotal in recurrent inflammatory reactions encountered BCa.
Interleukin-2 (IL-2) is an important member of the cytokines that play critical roles in carcinogenesis. As a potent immune-regulatory cytokine participating in cell-mediated immune response, its generated by T cells when they are stimulated by mitogens, or interplay with major histocompatibility complexes in antigen-presenting cells and act as one of the T-cell growth factors (5) . Many clinical studies have indicated thatIL-2gene transfected into cancer cells can enhance both nonspecific and specific antitumor immune responses (6) . What's more, recombinant IL-2 has been proved to be a promising agent for activation of immune response against different cancers. These results indicated that the IL-2 gene could be a candidate for cancer gene treatment or therapy (7) . IL-4 is an anti-inflammatory cytokine involved in the regulation of the immune system at different levels. For example, IL-4 stimulates the proliferation of activated T and B cells, regulates the differentiation of B cells, promotes type 2 T helper (Th2) and inhibits type 1 T helper (Th1) cell differentiation (8) . In addition to lymphoid cells, IL-4 is able to modulate the differentiation, proliferation and apoptosis of other hematopoietic as well as non-hematopoietic cell populations (9) . Therefore, these cytokines may be directly involved in carcinogenesis.
Single nucleotide polymorphism (SNP) in the promoter region of gene can influence the transcription rate of that gene (10) . Thus, this study aimed to investigate the association of three SNPs in the promoter region of IL-4, TNF-α and IL-2 gene with the susceptibility to BCa.
MATERIALS AND METHODS
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The Study Population A total of 58 patients with BCa who were attending Oncology Department/ Al-Imamain Al-Kadhumain Medical City/Baghdad during the period from September 2017 to June 2018 were recruited for this case-control study. Inclusion criterion was positive for histopathological test for BCa. Patients with a history of other malignancies were excluded from the study.
Family unrelated, age-and sex-matched apparently healthy 56 individuals were enrolled to be a control group. A consent form explaining the dimensions of the study was obtained from all participants.
Demographic baseline including age, smoking, body mass index (BMI), type 2diabetes mellitus (T2DM) and the presence of first relative family history of BCa were recorded.
Sampling
Approximately, 4mL of venous blood were collected from each subjects and divided into two aliquots, 2mLin EDTA tube and the other 2mL in a vacutainer plain tube. DNA was isolated whole blood using a ready commercial kit (gSYNCTM DNA Mini Kit Whole Blood Protocol/ Geneaid/ Korea) according to manufacturer's instructions. The primers, annealing temperature and the fragment length polymerase chain reaction products are shown in table 1. The PCR conditions involved an initial denaturation for 4 minutes at 95ºC, followed by 30 cycles each with denaturation for 45sec at 94ºC, annealing (specific for each gene illustrated in table 1)and a final extension for 45 seconds at 72ºC. Finally, there was a final elongation for 7 minutes at 72ºC. The products of PCR were undergone 2% gel electrophoresis and stained with ethidium bromide. The results were read under UV transluminator. The PCR products were sent abroad to Macrogencompany/ Korea for direct sequencing. The resultant sequences were aligned with references sequences in the National Center for Biotechnology Information (NCBI). Table 1 : Primer sequences, annealing temperature and the fragment length of polymerase chain reaction products for the three polymorphisms 
Serology
Ready commercial kits (Cusabio/ China) were used to measure serum levels of IL-2, IL-4 and TNFα based on sandwich ELISA technique. The manufacturer's instructions were followed precisely.
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Data Analysis
All statistical analyses were conducted using Statistical Package for Social Science (SPSS) software version 25. A P< 0.05 was accepted as the level of significant. Quantitative variables were expressed as mean± standard deviation (SD) and analyzed with Student t-test. Dichotomous variables were expressed as numbers and percentages and analyzed with Chi-square. The deviation of different genotypes from Hardy-Weinberg Equilibrium (HWE) was calculated online using https://wpcalc.com/en/equilibrium-hardyweinberg/websites. Binary logistic regression was used to calculate crude odds ratio (OR) and the corresponding 95% confidence intervals (CI).
RESULTS
Demographic Characteristic of the Study Population
Generally, there were no significant differences in demographic characteristics between BCa patients and controls ( Table 2) . Mean age and BMI of patients were 51.62±12.12 years and 29.32±5.62 kg/m 2 respectively compared to 49.4±10.7 years and 26.92±4.77 kg/m 2 in controls respectively. Controls had slightly higher proportion of males than patients (60,71% vs. 55, 17%), while patients had higher proportion of T2D and family history (15.52% and 10.34% respectively) than controls (8.93% and 3.57% respectively). 
Molecular Assays
The PCR products of each gene were directly sequenced. Figure 1, and 3 shows the electropherograms of DNA sequence analysis for the three genes. IL-4-590 C>T gene polymorphism
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appeared in three genotypes: CC, CT and TT (Figure 1) , while TNF-α-308 G>A appeared in only two genotypes GG and GA ( Figure 2 ). Finally, IL-2-330 A>C had three genotypes AA, AC and CC (Figure 3 ). Table 3 shows the distribution of genotypes and allele of IL-4-590 C>T, TNF-α-308 G>A and IL-2-
A>C polymorphisms.
Although there is a remarkable variation in the distribution different genotypes of IL-4-590 C>T between BCa patients and controls, the differences did not reach the significant levels. However, allele analysis revealed a significantly higher frequency of the mutant allele (allele T) in patients than controls (37.07% vs. 21.43%) (OR= 2.16, 95%CI=1.029-4.532, p= 0.039)
For TNF-α-308 G>A, homozygous genotype (GG) was more frequent in controls than patients (78.57% vs. 65.52). In contrast, the heterozygous genotype (GA) was more frequent in patients than controls (34.48% vs. 21.43%) with a significant difference (OR=2.6, 95%=1.13-5.9, p= 0.022).Likewise, allele A was slightly more frequent in patients than controls with but no significant difference (OR=1.74, 95%CI=0.81-3.74, p=0.156).
Regarding IL-2-330 A>C, the frequencies of different genotypes and alleles were compatible between patients and controls without any significant differences. 
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Serum Levels of Different Cytokines
As the studied SNPs are located within the promoter region of their corresponding genes, they can influence the transcription rate of these genes. Data regarding the serum concentration of cytokines were subjected to normality test and were found to be non-normally distributed. Accordingly, non-parametric Mann Whitney U test was used to compare medians of these cytokines between patients and controls. Table 4 shows median serum levels of IL-4, TNF-α and IL-2 in BCa patients and controls. There were no significant differences in these levels for either IL-4 or IL-2 between the two groups. However, median serum level of IFN-α in patients was 72.7 pg/mL (rang 12.9-417.4 pg/mL) compared to 47.3 pg/mL (range 8.1-306.8 pg/mL) in controls with a significant difference. 
©Annals of Tropical Medicine & Public Health S247
DISCUSSION
The current study revealed a significant association between each of IL-4-590 C>T and TNF-α-308
G>A at allelic and genotype levels respectively with the development of BCa. Furthermore, there was an elevation in the serum levels of IL-4 and TNF-α in patient compared with the controls despite its nonsignificant in case of IL-4.
IL-4 is a pleiotropic cytokine mainly produced by basophils and mast cell. It regulates the differentiation of naïve T cell and is considered as a main cytokine in immunoglobulin class switching from IgG into IgE (14) . Thus, it is the main player which direct the immune response from Th1 (cell mediated In line with these data, some studies foundthat IL-4, as well as other Th2 cytokines, was usually upregulated in patients with different malignancies, like non-small lung, renal cell, colon, prostate and breast cancer (15) . Moreover, IL-4 concentration at tumor site was significantly associated with the stage and grade of some cancers (16) . The tumor-enhancing effect of this cytokinewas further confirmed by animal tumor models. EL4-B7-2, a murine lymphoma with the expression of costimulatory molecular B7-2, grew progressively in wild type mice, but was rejected by IL-4 knockout mice (17) . Even worse, some studies indicate a role for this cytokine in tumor metastasis (18) .
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The SNP IL-4 C-590T is located very close to binding site (-603 to -588) of the nuclear factor of activated T-cells -1 (NFAT-1). This factor is one of the most important factors in IL-4 transcriptions. The substitution of cytosine to thymine in the position -589 was shown to increase the accessibility of NFAT-1 dimer to this site. Thus, more IL-4 is expected to be produced (19) .
TNF-α is also a pleiotropic cytokine which has a central role in immune homeostasis, inflammation, and host defense against different infections. It may induce several effects such as angiogenesis, cell differentiation, and cell migration, all of which haveadirect relevance in tumor immune surveillance (20) .
There is some evidence that theTNF-α -308 G/A polymorphism can take part in carcinogenesis, and the presence of A allele at this site can increase the TNF-αexpression through increasing the affinity of transcription factors to the promoter region ofTNF-α gene (21) . In accordance with the present results is a
Korean study which demonstrated that this SNP polymorphism was significantly associated with the tumor stage and grade of BCa (22) . 
CONCLUSION
These data strongly suggest that the significant role of TNF-α-308 G>A and IL-4-590 C>T polymorphisms as a risk factor for Bladder cancer in Iraqi patients. Different variants in this site may influence the expression of the corresponding cytokine. These polymorphisms increase susceptibility to Bladder cancer by altering the immune response of an individual.
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